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Abstract not available for JP7502992T 

Abstract of corresponding document: WO9309128 

The present invention contemplates 
chromophore-containing polynucleotides having 
at least two donor chromophores operatively 
linked to the polynucleotide by linker arms, such 
that the chromophores are positioned by linkage 
along the length of the polynucleotide at a donor- 
donor transfer distance, and at least one 
fluorescing acceptor chromophore operatively 
linked to the polynucleotide by a linker arm, such 
that the fluorescing acceptor chromophore is 
positioned by linkage at a donor-acceptor transfer 
distance from at least one of the donor 
chromophores, to form a photonic structure for 
collecting photonic energy and transferring the 
energy to an acceptor chromophore, and 
methods using the photonic structures. 
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t b 1 -3 0£jttt©£SR&a*3H?t * »20.*9 i n<tFf« i(c 

II. 311 0# 9 % 9 Ut+ KA?»2 0# 7 * 9 U*+ KtfflHtt©? ^ U** 

». ^'i< t b 2o©'>4 7'9r< X"L/:# 7 x 9 u# ^ KA»*« 4«ft*n 
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^<©5?/3^fttn&(C.rterlB. tt©9¥«B II J0. I.rcl 0«lker.l.c. 

. It* Tork. IT (USD). ChbOfllfiCH, Stt* 9 t - tz SO < BftS (lit 
iter^. r^^f tt©«^aailjf. CirtarlB. Iircil D«kkor. lev Iprlu fl, P 
p. S-« (l»7)J. 9«a t<t*9-r-(l»cO»ar B i4». Sratfcetit »«( 

iij. ii: m (mo), ffaao* ftiJL..i.uii-3ioicuao«^nj4Htf l i.. 

•b«t». Srttbtlic »«»)» . II. C47I (UI9)). «^»»ica^<>j^ >7 f U 
S>* ^ -{Hopfield^. Sclciice . HI: IIJ (llll)J % *i Jt t/^fitli Jt -> Ttfttd 

ib'i. rCfflSttt«tt4? V -r-t»Rj^. Plena f re «t. It* Tori. IT. pp. 239-1 
41 (llll))*a*n*. tfc. Kt^a^V^-fBak.rt,. Sr.lbt 

"< "^'l'- D5» Cl»l>]teJtc;*fflWtll|«MM(PoU.btf&. Proc. knnu 
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«a. ttfftfc««a«r^^tfit4sancjt&yoy5Aiiji6nieseaT»^ 
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rial . I: 215-100 (J»7)K 
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fat^ttTSEtfrTjtP. Vol. I. Bttjaaii PubHtbiaf Co.. Baalo Park. CA 
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Ayo-y^B(itt«ftc:aflt©J«l'«*ttlfi©ttJI<:«^r4/5tt©«WC:fc^ 

*<**nfc* v =r* * u**- K*»ad3 (Heiitrt.. r*«ctteiH 

©fflil'l!*ttjfc.fctfra£j4». llactbarr&S'. Ac.dc.k frtai, lev fork. IT. 
PP. 145-156 (I98S)). F0Mt.r©fcttMttx*/w*-8ttli, *>4ttftl=««3 
ri/tajt«4(D)a«t<-©«CL/:x*^-f-<r«*3Kft^ft x^Qi: 

«t--ca3'x«jt5S(A)xic»ii3tf aajs-c**. t«a© 

D!©x* A^-*»«©J»fflll. I / r •©lg««ffttlrWLTUfitUko.ie*'>. 
ffi*»JE*o»JigtJ*. Plana- Praaa. lev Tor*. IT. 9 103. PP. 215-117 (II 

8«ller^(±e2)©eJKK:lii*T, !9WttUirjttlJIO©BI«EGlB tc*i& t ft 
^V/'f^L, K^TftC<*lcJ:iBttW©ftttA^Jft4l^afijfex*A4-- 

4. »l©*g^»^U#-f KI2 3 , *«taB*Ji3C«^aT9'<il-«fiTfi 

9. »2«*?rfi;uif ri*6 , *lStt8#«a'JftSaT*'<*anTi» 

*. fflattcw^©«&*fc«'W xcio, 3t*«5a*« 
**&a*a b«*«ttForti«r©^awtti * a 4- -r«ik©ft ©©ftflisn (a 

ttttc)fcfi4xoiccn**Eff*-4. L*U SS(*rc.fc4PUX«©Jl»* 

*©uS3nfcx*A,*-F*f4aki|i(i, c©«scMiinLT«tt.«^fi^t,© 

T*-,tC2 OH). 

t©*©WJt(aellert». BtWWfffflH lo. EPO 0221142(1187): fcJtt/Beller 
<i» US«ft 4.191. m(l»ll9tl)2fB))K»il«T. £t$.(t*<0&tpt>\ *fs » 
-T-iTttBsnb 9 i** + v*mi>T* V ** 9 U1 + KE^©*** 

y 7 u*f KRc*^*jj:c/5t^©(£j^©sc*ati»Ar4C t^sjte 
K-Vr>ti. ws©y v/>-r- i-tffl^r. iSb2fta:wAix *^^-»ii(a5 



»K^4|iIttW©attI*'i)«i, «4»t*S{***5fi©/>SJi * u*+ KMItt 
tBTTIfcU«1.7t / > -^-{M)inTQBLXl'o t SKfltUoC t 
A<t3*»-»fc. 3£fC. I* I lor ^(U S«ff 4. 918. I42)»l % Ji 9 u*+ ►'©BIB* 
4*»90«tt(l.4 Oi>«)ttta»-r<>IC-5flT.x*/V4'-»BJftai ttt^ 

L» Cfl4<Fflrit B r©a»fCttl7/ < £^b©TJi4C i t^Lfc, tfc. ^ ^ 
* KB)W*6** l 2W(a(2..*b^. I «■) icft/ffl-f 4 ICO fix x 
»»3*tt^L, cniiror.lerattKtt^Ct^rjfr^f:. *©9M, H»a 
^icffl<Enenn«^»t3«»©KWMx*y l ,^-»»%J25©tt^tiFL. 
r5rtleraiftlcar>Ul>©6xlc^v,Tli. UtW fcOM't* tvtt «ic, 5.1 
lert,©ft^ll k > 5».©rorfleflg«t|S^4»^t**^©|:553 nfcx*^+- 

- r» li fc i t/ tt © » 4 1* ft « c j ^, n o © r ii * o fc . 

©»f?t=tl^r«4mdnTl«4[llorriio a <9. >i,l, Bioeb««. . 114: 111-120 (II 
18): *i rear*. eeil.Che.. . 62: 2192-1118 (1990)). tfc, tt*Ctolt 
4*»ttta*R9/«x**V-^lS©fttt©eiSo-g8ii % ffi©SJlJt«ICj: -» 
TUlzmBi flfctCerdello^. Proe. lit I. Acid. 5e i. BSA- 15: 8790-8794 (1988) 
: fe.tiriorfNioto. <»»!. fllocho. . 181: 211-244 (1989)). Cental lo* ©« 

2tct*i'T\ 2-9©t3^(i 2 7-)t^M^tKEM(^nfnii^/ 

4)t^< o*»©k|XW^tt;(T ? v ^ y)il3S3 ti/tEH'&BIRLT 
i»4. Crd.llolCJ: -»Ttt«i l\^EH«» i8JD©«#*CJL 4J5 4Q«©iB7jD 
©i* n.+'-Uttt:*r. L6>L» C©x* *^-»l»2aa:©*7l7l)»i. «^(*<0 
£' fl t 28* 8^ f* » II © f: *> (C K <** T6t ■ I ■rE&n * 8J X T RKT * t tt 12 & 3 tl 
Tl»tti«©T. fllJWK^friftSII^OUIiC^C-fiLTWe. ^tt« 
T. »»©««** i©<-LTaw©f6r.iefffiMt«X.r:4S{>^©ttffl(Kft) 

$nfcx»A4r-i«ftd<Bj«^Moa*n/twaicMr4iBn«^<ffsLTv* 



RM©gft 

y ^T-©ttltbJ;(/6e£c|W-f 4. «c. *Riflti. UflsnfcftttM 

ttx *>«,4:-»iftiaB©ttH<-&5smia©EW*c«Ar4c tcMf4. 

CCic. aWOFOr«UrEM*S4.r(> 5 *•)£■ * n/tffltteoifi&fflR^a 
*Ef<d ttT*»«©5t^aicJt^x */w4--tCCfa ic/»»3 « 4C 4A*T*. 

C©MH«2. EfUttfi«^«i«*4ttfi(h».)©ife^x */v4--< : RCL. rS 
&Lfcft»9ieeicJL-»T*n<r«SaJc|BlS]W(c|*»3tt, 0C»>T*n*3 ic 
Rv^ifitR(k»,)©*^x LTPHlWan-) 4C £lcW«tTl^4. fl 

n © ft 4 * fesa (»s jtffe t a c- ) 1 9 w « * s a its t ft k. & « u j: am 

«El8«icti:i9. tt«©tt***T4tt*lV;tta3nfcx*/i,-r-fr 
tt*«*il*n4. IZK«$8**SaKS©TfittL-cttorf-4Ct 
t»Ittc-f t* '^MKf Kbitf*vi?^f K©aw<r»ftJt4<Ai»ttJ 
3#tfc. 

«ewi» : f«i5J(»e*a)©««aat ? ? u** kewi^t©* n* ©ek 

t^typ?-. it4CtA<TUOT. J6&a*S^r4ttfl|t3 *C7<A 

< # *icw»t««iff3 nf:«iaicaBm2T*>jtt/taeftt- 4 j: oiw»itr4c 
t^tt*. cn«btf*n#©7*o ^5 ^sjtettfcJtt/wttn^w^/jt^©*! 

i|«aff % fexcrr >*^EHA*«a»fiBWcmiX3 n4cfc*BJ 
ttKf4. cn^ttHo«etMi, *^«Bs %qm, <*a**v 

ttox. *Rt^it. yxj-T-^ci^T^y^^ut-f Kcttttncrss 

Cnt,ft&a*«4*-«4a.'l*l*IE«T#y *9 K©R3t«->TtSS 
<=i 0EB3riTt^4# 1 * ? ^ KfcieS-r 4 U©T*4. *Ut. ft^RR 

au^«3ttt©RfeaTft6. 



1PV< 1 1> I o©«5«feBK«LTfci»t*-«Sl*l*»mBica4J:}fc % i 

5. * 9 * * nr-f Kfl>0£* tt v T*i»WLfcEWJ itfCte.RtfBl? 

to J: c/*s * &a 0 CKH L fc » * n m ft c A 6 * * 6 C t *T a 6 ) * 
3t/c i*SB3nTt»4. 

5 * - fc- x tfaa « n ta - ua< a * a « aa 

owxtTtsaii-rftct^Tt tfc, ^yMv^tKoe^tantttt 

EHrcWttttT*&J: -5KiiHKLT. CA^9 * * u*+ K6t*0ilcfBl*T&t 

• VIC Jt oTftC"* ^/-f XLtztpU < £ b2-)«< V %9 ¥ 
&ttfl*::*IB©t$B©«fflfcI2i*-r 4. tttto* v * ^ u** 

vr-r x* tiTB3c*T* v;-*ia*tt&;jii 4 c i*xa 4. en**.; 



ft $¥7-502992 (B) 
< £b2-?<o8Mj»fes**f 4*««<d«i!v » * i-** k(c:t. cu*i£ 

4»tt«*n6*^x*ii,4---tfia^a^{tajTA&a^c. ±e*v **** 
f K*s»)*aK«ttLTttaiBjtei=EMr*. 

<off«*«ttj-f 4fc*<t>£ttT*oX, *«8«> 1 *fcii*ftEUo*9 ^ 

♦^-frttftlC*-* <*tt*SBT4 b©XA«. 

ftoca ii *wa ©ca^u: a -* \>xm * * t* t 4 t * * * . 
*w*»-»*Bfix-r 4bbc*i»x. am* «tttt»«n»aim(uir9E 

n : £W*<5 3>±<D»tfttBC$3&*fcli^ 7 9 ✓ * X««^«IC. 

K :EW*^2KRttT4**ij<T b©X*4. «^ 

KH^ottft»fctt« <1nf4*-i, % ******* £MftS8*?*fl 
KLfc*5t*-a6*»»IgHK:«;fi** % :ncj:^ c«Stif,e»* 

»Ki ->xftS«tc&tta* 4 c©ftsa6<kv.-c*a*B 

ttMf 4. HMfexc/ttM5E*tt«»<DfcBJT*r. iE«l** u** FCfltt 

^cm^aticfSsaottBu. coboioo^'m 7«i xc* fcii. 



B2 All. 1933 DN A * V y f4 Xt fctl^&t/t I «ODN 

B?PtStOTft4. SJ2BU, »»DN a# •/ v-jtotfiiaftd n/:«a4»rc 

mix bnfc«nott^oNA.f'j-7-t5goNA<«/7- t-^-r. 

0-r-(0«t»Cntt^«; I 012(1 O I ) s 2 9-»-0*|»M»4*2mtt( 10 2), & 

.0 4 li. tttt«3ldjmUfcaft« nt* **4*-&tticfi-*<iSJ-DNA" 
*)*^t-(QO). *Jjtt/tSWDN AA<at #14. H4A«. Ifl^DNAt 

Kttr i«o*g-jf,«:^r. ssttaii**:'* t-i<ofi«i:«^ a->Tft 

J»'»^^^tt«^«it3n4C iCttJtr^* T*4. S4 Bit. dt)D NA t 

^ ■/ ^-^linDNAOttSoyo/? 4. «nfcfa«ttBJttic/^ yy 



a. RfeE8air^';>^^^K 
« t s eeaft l w * » ^sa» * a mr 4 * * «> ssrj a em t *> * . 

-O«^*ft&ffltP0rilerl§Hn«5»)K«L. 4 0 2^O«^*« 

&fflt fctt«t L< UWItO*aaA<a«Orttril«rlg«5raJtT(> 5«)fi« 
+ 4*«J » 7 w^f- K*SHLTi'4/*S*J3*iNft5&Jt&a*y >ft-T 

K ©£« C » ■> OR!* k: Jt 9 IftV) d n 4 ft « x 4 Ib^O fc j& « W 

*W»«t|»TBHS-r4 4t i?w*f K*02Cft IT«» ©EnctoutflH* 

«4»-«e*«»8g«*c:0fci**t4MBO*1 * 7 w*^ Ki.ic»sa* 
4Ct*<Tt4. tfctt, *&{*»&flJ*PJi:*y j« ^ k±ic I tfcii* 

npj±o*^0ffcfeHJtAcffffa«4ctft«Tft 4. 

Kic«ttnic«6anfc^<£< i (>2«3<oft5*»fefflHU aA^IIR 
aau*9 ^ ^ u** Ko^Rcj9ofc»s6icjt»)*wiaB'*cs«an4«4 

6. It / /-J-TJJ*. 
CO*^?v*f Ktttt©ttHEFIc«»fflKfi4A^aiR*nfcf-*iRS 



£© iuucs 4**fcU< 2 b L < UfflfrXtt* b L < tt»l»7 4 *>. 
I -50BttCli'v»T, *ttt fctt<t»4>©# V * * f" KM 9 

*R«fl©BW©A:©ic, M©Jt }cc«i£LtfnB9ttr# 9** 9 u*+ KJ, 
r^^-r-Jtfclir^Y^u^KjafflBtl, D N A> RNAtfzlt 

»* 9-/- *fcW©fc©*ccn*fflis**©iara<c*ii»TS*stt 
u n era 1 » & mt* © a 9 (* *? j: cf * » & eh * bist « * * 

OXW*«at LT©&filDN AOfflg?tt«Att : (1)2-1 SOMMf K 

wci(o.7w-5o.«)oft*o i e»«Bco:iaa«6iai: <2)*n^©jt 

scna-r&c t#T# *>fc©©iaEttsifi8G»#«a : <6)b<*hb : 
&r\ way, v ^-fcjtc/"-f 9 v — if it 



tt $¥7-502992 (6) 

*R«aicM-r6ftlC«ttB1^mTr)/*Tr)ftHaffit(Htt(FBr t t e r)x* A . 

E - R.V(R.»+r*) (|) 
R.- 9.Bx | o*(k -n-O.J) (A*) (2) 
ISW»* E-K&Sft*. r-«5*iSS*©B)©Ig«, k itRft^KlSlH*, 

aemofltt 9 ©eat*a-r ffl « o tt«tto^ -#a*T* 

S*^©ffiJ*#2».(2 0 A>fctT-CJ>6C£*#Rtr*. * 1 li«5*(D>* 
t>*S(*(A)-v©l§tlfcBS6< 0 ~ 4 . 5uT« &l|ft©an»©P0MltrX**4.'- 



JLL 



D/AC«(nm) 


fStt«ET»»(K) 


0 


1 0 0 


0. 5 


1 0 0 


1 . 0 


9 9 


1 . 5 


9 8 


2. 0 


9 7 


2. 5 


8 6 


3. 0 


6 7 


3. 5 


5 0 


4 . 0 


2 8 


4.5 


< I 0 



ts»IHK-3i*T©!821tttt2»**» 2-3©*?icipK{t*nf:£ttTat:.£ 
4-©ltid&b©T*9 : cnuftSt*©ffffTTR^t4«^©«*ifijE 

« a n & x * t.R5f*ic j: o«c* x * v-f--«ittc«t siswn^a) 

l Tji^n&)ii£.rLb*«t»K:jt*stt«ic«urrau c 
n ii jrz o is is » c * © x « * * - * n n» c jc « an c a 

-5r«Ct*IHT*9. x*/w4--**S5KffifSir)CG»d**Ct©-P# 

«^a©cw»c / 9 ja©T«^ «ft«(*K»Pincix»$ ^ . ^.-c^©fl^tt 

<*^&c t*«T* 4, cn«<)TTy^tt/:iillllB««4*«-*- 
Ci^TIS. JtT* * *4---(bv l )tWa©-»XT»9»cjL93R»5» 

t. «^^©fl»flewic«fc9iswa©tt«©«©ss»icK»**. *cTh». 

K-.T. R^»Rfea«©Ei««:iatRLT«40-«4»l£»l§tt«:ll6^. 



C©m«««^(*«cJ:*«»^»tt«ttT*4C ttScL. 
H©ftK*«fctmi*T£El***©tttt*-<? f*5:^jL6. 

t* t «»©« t «5Jttr * r: ©««Mft RfcEB b Jt c;3t5tfflS©iH K te-t tfEH 

nWLttw *iJ-cni©RfeB3»ifi^» : fCM**fr&c ttttOir* c 
t*«T§ % ^©a^flffliittWfcT Jta^"-©©**** x**^-icWt«Jt 
TJi-»T, *ffO. 0 I J: 9** V. «jtJfifea«S5eHltf*L, SffttO.O I 

/7^»-T/7*;/t-4'--(yt*i/7*-KttllDABITC)i' 

(*«wJ:**|fi«ffiieHttWt4L * ttft. a3ttSSt*«feHK:x*/v*-*lr 
» L » * ft feffl i X * BIB * $ T A 4 » « &ffl * ti I i Bt 5 <* t ft r h . 

*fc«fl©Bw©fc©© i r>©«s»«fea«aitaTJ5^. cnnm^ftlte 

TttSCJL4x*^4-te»U v «^»©ttW^^? ► ^t«St>©©fixt^ 
Ut©WItri«3rx«^*J: 9 bJt«*Jfti*«fcicl&*SX'<c? ► *t*fr*. 

it-cx*^4--t«»5tt&te^©fc©ic»4»toJ:c/«S*t«6etf &: t 



-6- 
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5t*MtiUiiXT4c**T*4. 

*t;ttKtoL/:ttM©«A*M«L. *©fctfftJjtt-*Sf*;Ric*ij4'<» * 

C©X 7';#ajt«feffl**«4iatt©RS*Rll. BW©ffijfe'<, 

* teem*. *9 4rm'iJfc*a«fcJttf«ffl*MaT«*6«a<. 

ITt t < u#SijEK$<*©ttffl, «5f*£3E*©aWx-<? t/teBlox*? 
iHKjn6)fiir«*«»«it>TJi<caflt*7^o-fA<atA«. 
9ft*O0t5<*. 5H?t*toJLtfiB*t}Jtlt LTB|l^:iCT8 4*Jlfctt©*4 
£*£BLTfc**\ Cft*fc«T$ULWttK*5X»4tll5t»\ ftSfcfcJt 



*2 





(EX)' 




(OT) 


4,4**^Vvt< t>7t ► 










Ml 




CO. II 


4-7*hTl V* * '/7t ► 








x**-t>-2. 2'-f xa* yflt 


lift 


41S 


t 


4. 4 , -iMv**i'T*f 








-2, 2.'-^ x^* vat 


3(1 


411 


1 




140 


iTMti 


0.1 




111 


411 


1 


4 '9 / * A» T l/7x-A7/7*i* 








-4" -4 V**S>T*- KD A 8 1 TC) 


410 




<0. 01 


Ueifit r«iio*e^*x >- 


411 


S4I 


o.x 




494 


510 


IS 


leicllv* 8t4 4<Cifc*«ro» Irilliaal 1*4 18-D 


SIS 




41.81 


o-/^X^/fr/7*-h 


571 


(04 


II 


Ten* |«4(X**d- / I l(t^«s 


*) SSI 


IIS 


I 




111 




<0.01 


IBIH* 


74S 


BIS 


1 



1 :±CF|*LfcSifeffl43.fctfJet*HlU, D N A * V v ~ic*Ad ft4 JK-T 

fcV*T» tt©S©MSf*(X* !^/<f I J>*x;i?*SJta~o7*t*)tfT i 

*^©ia&©fc*&icH«*JttTJs4. at>c» x*7t p;*toi(;7*rkK 
Btt»->ott&c« LT*Rttc«ait**H«iaffi-ir* 4. 

2 : EXlttt«i^ttOt//- t *<■•>?« t. 

3 : EMttttWftXB©*-' l-*(..)T*4. 

4 : ■ Y)C*tT* 4 *,fc*©Bfflli. rfi(Lo.)J: O.Ol-O.I : I"* 
(lodia-)J : 0. 1 -0. 3 : te«fcX/[HCHI|h)] : 0. 3-0. 1 ~Ct> b . 

5 : cn^« *hmc flrr i*SA(0 Y <0. 0 I )tf 

6 : I R I 4 4 (Kodak Ut«r Dje)li«aH*{t* tlTfe DNA*¥?- 
C « S ? t» 4 n K £ -f * . 



flJClft Lt*ttiJ(*«feBll, 4. 4'-^Vft'/T* hi?t PD-af J 
*y-2. 2'- >****i*fi. 4-7*^7! rri'-^vftVTf h-x 
f - 2 . 2 * - x * * >M, 4.4'-v;'fyf *j'7tfxt*'<>-2 1 
2 * - j; x ** >at. »r/y<!^t'u^7fi.-K 7?'js>y-<7f * 

f 7 * - ► , 4 >i;/ + rt . T !y7*-*7-/7*-A.-4'--fyf*f7* 
- KDAD I TC). *->7 xo-(Loclfer T«l lo») tf- * X y % 7 

**Ut4 y-f 7* *lrT*- K ';T?f^W 7 K4(8t»cUvi le<J<)(Cibi 
croi BrillitHl ted IB-*), >xr/t* '/7^-f^ f471W T K 

(Tent Bt<J)(x** o- / i > 1 0 I . »ftX ** A IV), ?JM h^'J-y 
<vf+> T *-HsJtt/I R t 4 4 4 W**«IK* l\4. RqirViK 

»*7»ev. 7** W4e < >. a- f i y % x**o-/»y| 01, 

x Kttjicn r 1 4 4 *nfr*sw* WwtircaiA*s»»fe 
ffltiifenTXj4«?ir 
t/:. *fci;i©fc*©ftffi*«5f**fciiSS*«aS£ tTftSI? n&bo 

';i'A«d<niA', c ft* casus ntti». 
3. fft^^fe^x/^^ttMPeg 

8 2 tc 74 9 L /; $e feBD Jt cffltiEHI^ » . W K« i txti * * * 4-'- fcl* 



fl*f»fc"f K t*»-C§ ft. S2 tC*rCft*©EJ<fCttCCfi!)fe<0O<31ftft: 

( 1) x * + *- * 1 b t fi it« W3>»©«sa ic*c& d it * net o« ^ s <a 
3efc-taffS3e)oE«. awn, waoot^*^ i ooftescfitf eif 4^, 

*4«oftftTfeJit/!lso J t^ttH|K:o^TM 1 a±©5«»trav»4ct 0 
*4. ff* U>EHii*a*«5**SCfc©T*<K :hnfi^?On 
K©l£fflsn/tx**4.--»xtfIBtv^«l!^«ia4-«tt-r4. IftOfff tl^ 
.Ef1c:il5ja««u:i*^Ttte?ft4lia<o«7t«4^A'^tft. Cftix»nw 
H«cb\»THtt«t 4«S*ic#s»dtJ4, Cftu, qa«WcCi»T4U4 

a*"-* Kic««^icM«ttTJS)45fc*^x*fi«c^ 9»n»a 

«*ttmr4C£^T§4^*, Hffl«a«T*4. 

^-^ -^^xtst^iwtffLn**. cult, OKtawoa 

Md<^«txttirftc:J1+4«Jt^, ? f19yv#&< <I4©T«S?T*4. « 

siittKitascfti. at>3o©»feata«LT^r. fftLv»E3F<«. 
»»*tfcti**«4*^**n«a««ptcHtt«r4«s^^fc»i»?«4E 

HT*4. fft Ll^attKUl^Tll, I R 1 4 4<[oda Utr »rt). 
fe^TttK*ft4a^»^b©tt8x*iv^-t*SLRi»Tain«ft««cfci» 

Tf?a«f4Rfea©ttmta0LTv»4. 

( 3 )«g S c J: 4 SI AJtt « * 0) C f; Ac « I Wft * * f 4 J> 4 PJ © a aa 
OlB)©«ffltaHLr*J0, CftiittttTtSdtc J: I * * »+-t>H&i1tV 

f4fts*©^7'itt^twr4^irfiitt«tTT»'rv^ ttjtAt»aBje«^» 

*«-<ii«tr. *«(»*<tt«L«i», t«f/jS«t»A<iB*sft4J:9KfJtt 
?nr:»fi5eR&HtE«Lrv>4. *««©na©W^*# VtfMHf K 



t ©fil h d h xt K. * i» t iflJtttfl R£Q * ffl H ft K^tfJUEB * it BM 3 c* 
fl ft R aa^ © * * * 4-*- 1£» © £ *> O0« 11 014 5<* * fc U ft 4 -« 

ft. 

S3 

«St*2/SSJ*\ *Jtc/«fg4'xiR*EW 

(»>T< Li*») 

DAB I TC- 7*fu«< * 

• DAB I TC-* + *xu» K* 
*DABITC-f*tXU, K-IRJ44* 

JVf 7 * x o r 4- * * u T K 

* > 7 A-Yxo 7 * * Hr < + * X U -r K 

»*!'7»*<id IRN4* 

• 7*#ut*y-f*ixK, r-|RM4* 
•fMJUiK-IR in* 

»')T?f K4::::>-r»-»XU-»r» 

r-JH*Sa»cA««r«'iP|tt«tflK ** ^4--li»»JR4*-f. ::::>IJ 
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* 1 SOON A# V*r-rtllta*£G'fr. t^«DNAl»ffl«fflt^ratt©«« 
»DNA*7t-, »S*DNA4!7^-feitfiflftDNA* 9 t-©U* tttt 
*&fc«*ffl*a-C*ifcCt9'XLiStf ftC£*Tft ftC**«f CiliftR 

II, »*flf5fi(8 0- I 0 0H)x*/i.4-'-«»d<fiC 5/ti6C2fOB)i£0-5i» 

©WHk »j*L<utto. iw-tti. 7..©B0»*#«fc+ft. 

»DNA*9-r-ic*il*ft*?u** KBOTicBBLTMU C ©aaafrlBBrt 0 

T. x**4:-f£»a*tt2 0HJt0ffV». *-©l*5t*©ftS*^©ttS^ 
\>Ttt % fiKLfcHHiCHgCO. I 2*B«)*Kf7l-ft C **TS ft#* 

**©IS*i&*ll. 7»W««itT'^7*'i/''( XfiDN A©fl87jlC*»L»* # 

d «»4Ilofljt»Ht fcttR4SDIKt:i>rn*AT ftSJtfttt**ft. 

*«; \,*+ KEW^rt»fc^c/*«ttnTattr&r:*!>o«bflffl«J ttift 

ifrjttKtl, «4-«l8MUtf K»tl{l.4..4»^6. I •■) 9015 ft -ft 
OMt/ff KOI fl©* H * * 7 P** KEWCtt 1 0«5t**<*fl*ii*n 



5ttE©« J BllSa*)'<tti»S»aJ*ttW L. HIOR^ (*-«^{*m*Ettt 

--r ^vr-f >*J:tf uncut* ntw*©ssii^©*fr*jtt2n 

►'Wt4(0. I«- 1 . 7a.)«B0(»lC+ 4;t4<TI5, W7E*-«S(*. 

• 4. * J> ^ u«» Kfe Jit;*'/ ?;t/4t KO&Cfejtcf » -<^ffc 

* 'jar* 9 kif* Ktoxt/.-f n?U4f KCHodSEIi. <V»HiTt K 

DNA&tt»l*Jj^UaffO*^*oT £ f< Kt^CJLO, tfcliy/A. 7* 
Mo Wax > K 9 ^ uT-^iflftfc < tt/W>iM(CJ:o, <fctl«KWK«rffli^ 

w *nea(c jt 0 h *> c t t ft * m 

»r»ot. . U: II (II7») : KCSffft 3SS. »D : tUfcirt * [ Im. >e>. Bio<hc«. 
. 51: SIS-SI (^S^IteXtfBrori^f llftth. E«:r»ol. . (8: ill <UII)R*H. 

in*. 

o-->^: Cold SpriM flirbor Uborttorr. pp H0-40I 

( I Itt) ) fc JUL O fl » S <? « . 4 1 i. 9 SI (/ 4. 1 0J. 0 It i 9)0, 

LV'B(|i;fel»T» Applied Biotrttot lodel Jill ONASCSati^ 



C/mESfc LTA* PlSfi (Applied Blo«»«l««i)«5' - f4'/FVt*M 

rj»UO*X*oT i n »-ftyjcttjx.-c, RN A, 9 vat?***.**/:**** 
Aj«t, SjEat/:iiRfefflt«ttotl&Ofc^o<tTrjStCttX(Sl-T i >, 

ft*^«/3t^^ttBicM'rftrtttt«ttBoaiAjtaHi- ^ftTttttvo. 

tonrf/VTl/^rf^-a'-ft + '/Vify 3'-0-*X*oT! 

/-r Lrpj»Btt»-T i va^WArftc i^Tft ft. co9>»-r 
aiA-rftct*«vft *. cnu. tt*ttjgtt(tS7tEBisjtt/iEfeat<oaossft 
ttrft. 

A^Tft ft. lataoSiftl Id 6 B««JR«T - i ( 0 . 9 u)fc<tc/«aih/:7 I v 
»t«t4tx*o T \ f 4 K»^(4pplied BiMrilBMlCJt »)«tS«n ft 
ft. :<0*3i:Sa?ht 1 ^ft-St-gjU&aXUOfefcrjlcS'-ttttttt 

icaiA-rftc t*<Tft . cnutt^ 'iftttftajtajfc^t/Rfeatoaorsse 
ts**4ctic«t<K »'**ft»«)i:saat*BttBic£iAr4c4A<Tft «. c 



-8- 



ic-r & tz t> ccsjBr * c t #t * & . 

tt(trv*-9AtjL4 5 5x:Ti 2B*M©ftaicx»ft*3h**&fcxc/y 

*^M^f HJbCttTC S'- ► V***y :f**u*f K 

**MEfit** o-» > jr* 7 <_< H PLC)tCx9«»-f *£ fc*T* *. g 

*.:**t#&. B'i&a*atixtf«feffl*attrt;sftfc* y**? u** k 

T. Tol !. 11. pp. I6S-I81 OHO): SrMR.1.1.. ri*flty o - ■/ j, CfiC fr«s. 
I«. (IMS): fext/Iell.r*. rDNAT-o-rj, Slocklo* Pr«i. 0989)* 
**IC. * y=f* 9 K<f*?6Pfe«tt/*«)©a«^Jt9-c^ftli, 
3tfc<7 a-* i>±< yUXUT 9 H U>)*UoT I MC)o.le£b)*ffll»T 

Art. 
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5 * < ©asa* stff -r * ^tto d n a * v - * «c ao<tf & c t v 
iten*§ ur >r+t & tutus* , ► 7-?t8K-r«*i& 

®Rcli»*5A6ie*«iK>: ( 2 )B5(|;eHKoHT«>£*©x * **-|£ 
frtt* : (3)«4»*fXaSe*OlTCl(QY)fcJL^(4>ft4<»toJiC/*S 
f*B£ttOO**<t. 0 )A<3*n*. t *fcii**IHfl^©«ja©fc»ic x 

I ©TIB*-; I O'fl I ©±WtT«DCIBTA6i. 7$-DNAJtffifcjLC?'< 
4 * * — >©Cffl©fci>ic. «^o*S*icfl-r6tttt 2 W l toXtffft 

*£lSfcff-t4ftS{*DNA#y-7-lc|i?j3l*T bxl*. iT^i^nfcft^ 



(*f£»m«»caea3n4. t^c*o«afi, (2)ia«a©* v ^ ? net* 
GBitfrr ?;Kt Ktisc-. * ^iciof v^^f ku«s^* 



* »fl ^ t * tt« a n x * /v -t£»> id o«a ja jl t/ Jf : o Rffl 
-c, locsjait, ttwr&wia. <nn*f k, mito^yji^u*^ k 

i$W^fi4T*55. t'i^S, :o»o< y ? ^ nrf- Kfcfflf* jflfccfctt 

♦as. x*/v*--K^«ttf^ (Cj8UTl , & , 

*iCft»^lcnEffl-f 6. MOC»tCfcl»T, fflf*3tHt*ltHCttT*->Tx< % 
i"Gto^Cfl>Xtt*It. x^A+'-tfe^jIu^^^ tfcttfte»J0>4»^ZOB 

(G<T» *0) 



©<B«sLttK/awa&«©ittwwflk a«, 1 1 

KHtawt anttaeH«(§(jittiia«4t * * p** mttbsyo 

T»^Rfeffl«>a>tt< t b io**«5fc-*S*&lM6«cEB*n*j: *ic, 
* ncftttnicatt* tifcpa < t b i oo£jfcttfc&ffl*afr-f 4* 2©* v 



H $¥7-502992 (10) 
+ Kcs*i=fflanT**. u«E»fM^, K»iaa6tt«*ic??ttr4t 

'J ■»«■*<; LT. *4i>U*JU:l£tiL*W*C« : *|j 

or**, ftaaj ti^ffljju, s**ftfcflffrtT*ftw«>i*wan*«ft 

2. 

'J>fc<£fe2r><Da&**f X *, : 

( 1 ) «5fc&a#Stt*©ft s „ T ft* <*-tt5**»IE*icEB d n 

-3©Ri|fcfca*3ff L. «^J£&BBOiPri< t b i 

fcMA©»£. cofiBH, r«»j net LTOt»§RfeGBH©«tt«ttx* 



.tact ^cRaatsir-riiaoa^n/saiBu^BBii^iciajt-riii^nt 

(«) (») ( I ) IfefcEB** 9 ^ 9 H ^ K©ft«ic»«b«^cjt-»r«4 

* Kic«ffir)caw3n/:ip<»< tb 2-soft^Rfeai. (2) ajettftsfc 



R&a*tteu 

(<j) B8u«s»ea^t»a«jhu?i t«ajt&c 

»» KKttfcMLTK«Effitt^tiJ:6icttltjn/ttt«E«^K-f*, * 
t fi * c t n x r «H 9 n *. 

■ Ut&tjojctiilif CloBi»i :i L.bor»lorr gwjl. Cold Sprite Birbor Ubon 
lorr (l»!))feAL r iiuttbet»[ CBrfeiH rrolocoli t* totectlti fliolo f r . tob, 
till? t«l 5o.t (lIIJ))tp)fi©Ct. 

*v>9i,t+ Kro-r^aH*tcffsr«fflii««iifliE«(c-^rv -r 



-10- 



k y o - y (9Gt t /: it tS ft ) t Unttfll t * 3 tti" 4 »*)*fc£t 4 ic E 6 HI 

Kt5.fcc/pH6fticftrcfc*w-<-. KKfi£oaai=i:.B3«*©J:"> 
ttHB. SfltbJLC/pHftftii. 3tta«»IrTii,t <JD*ftTH*,t - 

</»7 KfJfiE* fl6*<t * 'J Jt * W** Kyo-^Ofi}, # 9"jt ? ut + V 

Afifltt'M y* , Ktfl£fc*ICtt4 ~9<0pHaicaS5ft*n/;»tt©ffflJ 

r-«65lC. JtOff< L< Ilft5 4t)«aKT, 0. 5l>~2 4l»«(tf*L 
< It 2£))6>S]B)« Rbns. 

~*yy t KKSSHJ:<tt^nT^*±^ic^-K3tTbT^-l?5Cr fctr^ 
c£*t* i. isi-'W y y , K#&«iGiiX£fc»«*-rjgc»K #9 * ? f 
Kyo-yfM y«J » F|*«E*ft&<<£ («mttBEH©W£tff&i(*d3G: 

sjiSETWtt-r*. ^-RiCTiteicttiic^fSttoHBA^oemsn. toa 

WttH'W yy y KJDB&uma«tf)ici*i§sctt it;p v-H ioo:;o >(tf 
t L < lift I l 9 a * — ft2 5 J 7° J*. «fcO»T* L < lift I i>o ^-ft I 0 



ft 31 ¥7-502992 (11) 
! 9 *»»oaetW"f*ata«>w*f:iiK»o8>Bic*&#*a«±-cR#> 

HffitLT. £<ff«*ftTi»6;pSi-JU5Ut*Yvyo, H£t*<K C© 

*v ^aacw yy , k^is***. 
a *i=* b-> i ooo:<««s nri»6^-JBaa» Vy* v-x? y-a 

vrifcT*9. CO»&, ^ttoa °-.-(A32flKity *x { K&ffttffltfc 
« u v r 7 t - y^Mffl)* r u - ► can L, ««U fo y ► 

-tic tic*-»T\ *«tt©aa.£tc* o-vftsnfcaa©* < y^ y-tg 

Afift*** — <yy , fimshekii* ia^om«it((t8 3«&lil 

Efc<fctftf y k<*w yy T KBtt*«a iBWBttt*y»^ v-a» 

5JS*Jfli»$»®*&©fcoctTfcft$ x 1U£i-<*4 7 y , KKaSiCbfft 

tt«CW«:aWtStt«*tZ*»(d «>BT*4a&Cli, /W7'J » KBfiE 

t?&,l t Li». d s DN AORttll/W y y , KJBliK 5 * 6 *< * 9 ? 7 

u * * K4«fl&c^,xi7^ C tVT 8 6 L. trr. d«DNA*#y** 



c^.Ri jn4«KK»fft6. yy ^ KCtta&tticoi>Tii. »fe 
EBsrr*y * 7 u** ka« 1 mm, f*(m » 1 -1 0 0 0 1/ 

^Cn 8 )«8K(W2 0 * 7 u** KRO# 'Mntf KoaSHHi L < li 
ttl 0-100*1 /ml )Tffffti;t4<Ti4. 

y ? 9 Kjmffat4St?*&aoa»cMLT. ^-tfO^M y V , 

^Tli, »ajt-««tttt'*xK|obL<ll««ttno2 S !)/-h*(niin)K 7 

#y »*w*t Kt'M yy -r KRSttcDDA 4. rcaAViCflJit, > 

nfciiDNACwusmyvjtcffs-r6«BK«-* % Wiif^jtnicisad 

c. 

*R9Iit. RIEB<c^f:-,rttfflin&ti»-5tttt«^t»»»aaoa^^^ 

tc. *^w^7-f»*TGa*ttif©}e^fiaic«icr4. u>.t*o«4 

ku ccufe&Biia* y ^ ^ u#-f Kfloftscra-jtftssc 
8 # wO*ynfu*-fKiiy>i7-T-z.»cjto x tS * t%fut+riz «E£ 



»igaccn«nTi»4). 

-offa«-tt«jt4fc*©^Hifij*«T*4. coaai^ari. *a**fss 

* * - A a«* n^jt^^fisttiea^mesiciscir &a«fty^t i., fc 

(1) 6^~.*yy»^w* + KaCl. 5.4nmft, x**o- 
/ t ><Siirorko4atite)1 0 I IC X T«ffl 3 ft T l> & (A 0 ). 

(2) W I d3|V)«ij*3 07- . =r y a-Jt ^ Kmt&. 1 0. 2 nrofi. 
6>?utf KbL<H2. 4 nm©MPBT«T*ftfc2o©7** U«V XT 
Kia«nT^4(I D l ). 

(3) *2*««5fr2 9t- • * .; * u** k«CL 9.9nmfi, 6 

* ? U* * KbL < I! 2. 4 nmODIRT»T9nft2o©7** >t« 
a?nrv>«( I D 2). 

(4 ) y -*(8JR^^3 07- * **t**t k*£2, I 0. 2 ft 

n>*. Kbb<lt2. 7nmOSJBTBlT9nfc2ocr)7A*u* 

< >Tiaa?nxi>MR 0). coy e-^-wain-o«a^ttaL»*jt^ 
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(5) JfcttttSt* I 5"»- • * 'J * u*+ rm&. 5.lninl, I 09 
7** nr^T«a8ftTl»i(T D). 
±E©* 9** * U1+ Ff~<T©#ttl*B*<>&fiELfc. f-<Tt>*9*Ji 



(1) AU 



i 

I 

J* -ATCTCTCACTCCACCT-]* 



0 D 

1 I 

(2) ID1 5-ICCACClTlCTCCCACCTCtACTCACACAT-l* 



(3) ID2 



0 0 

1 I 

1* -CCaCTATCCTCSTGACTCTTCACACCCT-r 



0 D 

1 . 1 

<4) RO S'-ICCICCATACTCCCACCCTCTCAACACTC-I* 



(5) TD S'-ACCCTCTCAACACTC-I* 



ft 31 ¥7-502992 (12) 

^HVt*-5-Mj7**o7i;7*+*. 744^99 

9*** 9^19 u* * KfcSffisffat** pnn;/-(H P LOTAH 
H P LCTAHCfc&IIBBot 9=r* ? u** K«frttTfi?fflr&*ttA<T 

• xi»fc. fcejgtt* y ^ft-T-JkCVtttfcfiHCOtSff-r** y u 

6* K500n 8 ta*4.o-/iy| 0 I ttft* 

H.*i/V(f^4-7 X - u , K)fc L< 117**1**4 y . 4y ft >T»- 

CP H 8. 5) J OOt. l«PT2 0rT2«HRestt*ct»cj:,T|fo/;. R 

«*st l a v * o»a t*?rf»,nc-25 y a «u cat- c 4 
»ttflttH^«io*»rj(i«MiiaMm#y r* 9*7 » Ky^aaftiaicj: 

«HL*:«Jt*y=r** x,t + rt*t*KX* 9 9 v*+ Kot^TC-? 
^TUV/BJfflx'« ? ^(2 4 0n O .".6 0 0 n m)*llfc ( t * - u „ ► - ,< T 
ft- F • 645 1A , /<f-F , 7U'{ • X*i? J- P7* h> - j -). 

4. *«ttf*l*ttft©Sff*i*i£Lf:. S£ft«Q<AU) 

ax**o-/;y,oi{ t+1; . K>cjL*taaaicjwLT> sskm 
ffT*&ct*t«s$n/:. «PB)«4f»Ki d i Xi^ifi 7 4 vtaiaft 



t»T*-./:. *M0t^*2(i D2)u-a7**nr<f yJaaftSxtfcMLTW 

3ox**T*ac**<i*igsn, ttoiiwHaaftjaaoafccjT***. r 

D)WGtfl-«7** Hr-f >t$a{b£3)c60LTt?2 SKfcfrT* 
KiWsn, UOIiW-ttaflUR^oa&ttT*^/;. **tti**<TD> 
Ii7*4 HrOC < t*«aa»ClWLT> 9 5K«f*T*6C tlfc. 
*M«5t*ii7** nr* ^TS±KttZftictta«nf.t^^f:^ *#iTI>e 

C wTttiB3n/:x*n,4---»tt t ^f fc^icRftL/iXBOHttcu, At 

2 OTO^ttttSittCO. I MJS<t* K 0 2M y ytttt 

pH7.8)500« I «Ta0tO. 5t/**/tt I OJtE* 7^;;utf K 
taStfiCtc^t, i 4 nmT>f> ^«iflo6& Lfc«a*»tti 

ry , Ktiis£C!»>L, i enmaa«z*a«iateett«ft(6d)t4»ctt 
a*T*6. 

i^<o*.oXtt«H«a^t l P)Ui8aceTfi&&tffc«<, *©R4t»«£4o 
1 */i«*n«.t*/*tta<NL)M* L/: # jBRK:%*oJtt>7 A A.a^-. x 

I 0 I *3^R5ttb*tf3J>eSSa4LTiBA,f-\ HlBftStifcl 4nm7y 

D l)<PO*.| 7** n:4 ya4oKJc6ttS«(2. 4 n o>)«BW(««(»-ft 
5(**!M6H)*WU *»-7, COC«oa9©B85Jlc**7** 



2 Onm«ftCfc«a*<EM. «it«ttrt-7 2 0 OOT**. X* 
*o-^| y i o I (^4^ x • K)tt S 8 5 n mfitftK:RC(BK)ft^(E; 
X.,.)t»S, 6 I SnmimcaWft^EM,,,)^^ «7ttlttli-8 5 0 
0 OTfti, 7 < V0«lEVv aW ,< y KM 5 0 0 n 6 0 0 n m t 

TKRcf. S20nm4^600 n m(C&^*x o - f « y 0|Bini»e(Jl/* y 

^SLfcjE^Tv^^-wjaicb^xuta^n^x^ A+- ^ MofifflJ 4 9 

5noiT<oa«T7n.*p^4 ^R^»lfl{2t»eL % 7**o-/i>|0| 

595 omTtkH* *CtlCjL-»x6 I 5 nmC&lHISf • i, T 

iEtt«^rtJEL/t(T I J-*?fy.a^no7 < h7/V*o / - ^ - ^^O 

Tcn^oxtt^H ffl«x*ii.4---0»»ai(ET e i ottt, 

*4 9 5nn>TBIiL/t»S06 I 5nmDM«. 4 9 5 n mTRKL O 
6 ! 5 nmtt«C2lT6ifc** ] o Ofg L /i LOT* 0 , «iTllt;t*<Ti 

ET tff-EM.,.(EX,..)/EM.,,(EX..,)x 100 (3) 

i 6t/ T ^»iaoeett«{toBjattoMu. ir2o 
rTtta<tLfc«a*6&?it. K^T+ntoorrc j »Hte»L, t*ic*o 

*«:2 0Xc:«aiLaf(IJ)n)C<t»cJtoTf7ofc. 6&(*W). to^WDJft) 
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ft 4 



ma* 


as 


ex 


BT tff 




OC) 


(n cn) 


(K) 


AU/I 0 1/1 D2/TD 


20 


4 9 5 


7 6 


AU/IDI/I 0 2(N L)/T D(N L) 


20 


4 9 5 


4 6 


AU/I D 1 (NL)/I D2/TD 


2 0 


4 9 5 


8 


AU/I D I (N L)/ I D2(NL )/T D (N t) 


20 


4 9 5 


4 


AU/I D 1 CND/I D2(NL)/TD<NL) 


20 


595 


1 00 


AU/I D l/t D2/T0*(a«J) 


20 


4 9 5 


73 


AU/IDI/I D2/TD'<fl0ja) 


90 


4 9 5 


6 


AU/I D 1/1 DZ/TOW) 


2 0 


4 9 5 


77 


AU-X/w*o_/|>joi tr»oftS(*lpt2 ; 


I 0 1 


- 2 -007 A>t u« 



< >4r|*octiH£ft5tt l : I 0 2 - 2o©7** nr* ^fcW-^HttSfr 2 
: TD - 1 ^©7*<*-«"f >*|4o*l5«*l*r; NLlHOt 9 

tt * n x i» n 6*-> tz z t ( 7 * * nr a v B58 * t )* 8 W t * . 

OtricrtlflLflLfc. 

S4Crt. IflOft* n/:(AU/l D 1 / I D2/TD)T>>+ttJB«|JTtt5B 

< 3 K I D liPtl«>*6<3i£ttT*>&«&» ?t9AU/IDl/ID2(NL) 
/TO(NL)»TH. * * + - ff Kli ^ 6STA4. C fttt&tt Lfc x * 
-©3 0**1 DZ»tt(;n«5Sa^i20IIS«U<tt8. OnmCtiff 
T&3B I «5tt**+ &)»C*«LTV^Cfc.«r^LTVx,5. CtUlR**©* 
B ti x * * gift u * iftVir & © ic^ R n 7 * a- x f -fg« * cfeix. 
Tl»6. I D21fltttT0lpQ<0^A<«JtttT*4J«&. »S(AU/I 0 1 (N 
D/l D2/TD)«Tli. x* A-4-'-J*lftA<^8HlcCTr6. C fill I D 2 
WtatT D «1£2A* I 0 I »{4*SLTAUm(acp*>LTl>fcii**-f »©« 
JR©ttSfc'*&**, fl»E'ili»Tfc&. A U / I D I (N L )/ I D 2 (N L )/ 
T0(NL)ft©4 9 5 nmBjKT©f$jRl*WlCA UKBOr&f 4-*X ■ u, K* 



» Si ¥7-502992 (13) 

/ 9 9> K)S9*©W fc©T* 9 % 5 9 5 n raBlgTOtSSl 
ttAUcM-f 6*4-*» • u y K«AojE»«. ifctta«ou-</Ki9X4. 

/DMe^t/»aixttii. c©**3E£cniirA9orKt;i>A***, 
aatfc. r&ttttaaftj ©**jm«i»cKi£L/:b©iHt; 

«i'T, 2-30«»ff1l BT-EHt& ttLl IROL/t. Tiei'^Mw#f 
KfA>*, *©8*-*«fifl**tf8 * * KJ:© |«T 5 /«T*tt{k(» 

»{*ft)Lfc. T2e*9:'*?u*f- K(B)£7 ( / y 2<t**ffll»T5'- 

ABITCCfu+^-.yo-T-xK »7H^.u T K(s^t . * • 

A B t T C » U^f 4 1 - Ut K4fcJttf-7*a < ► - ry-yilfcfijttt© 

*eaaT*4. * ut+ K<B)*i*4-*x . V, KTBaat. cn 
*©* vtfMwtf Kaew*«i=*t. <-n^*i<reE«»^9-i o*om 

6 : 

D 

( A ) %' -CCTCC^CATCAGTCTCTt-J , 



<B) S' -CAGAGiCTCITGACCMC-l* 
[:;i;D-7*tUt^, DABITC, 119*4?' U„ K4*fc«T 



*£<0WfC5«aW<0J35B9(2. 0 nm)*£ t fi*. x . u , K(A H 

0 

I 

5* -CeTCCTC»TC*CTCTCTC-l- 
3* -GCACCACTKTCAGJGJLC-S' 
I 

**l**9»*fV(A)tZliZTi# % 7*n*^ 4 DABITC, 9 7 

• u , KSS8^«x**4.-.»»B|7;«rtfi£Lfc. 2 0 r<o*ttiHia 
(0. I Mttftt M9i/0.0 2M7 ►VOX.. P H7. 8)500^1 

*T«K0. 5 t v I oJ:K^ »J»?uff ►( A )ti Jt tf(B )tfl& 

T*4. X»«ITJ^Lfc«at^fl£ t ffil» T a^«3lttttTofc. 

( i )7 a-* u*4 ^TWiaLf:* v ^(A)li, fMx • K-C«aLfc(B 
r-i KKCtftHi:, -t<0Ea^ 4 9 5 nro<7** >oa«ft 
WTftKtoi. 6 1 5 nmctiij &Pfti«t LT«55HOx**f'-»« 

500nm- 600nm)O4 5 K£< t /iflESfi, 

(ii)D A D I T CTtSOL/:* V ^(A)ti, ^ ♦ -i a. - u , KTllBLfc* V 
^(8>;c'.^7«) , KfSttLfcHlC. 30 nm(DA8 I TCOB 



ett^)TR«t4t, 6 1 5 nmCIW6Wa*U lTft5K-l 0K©x* 
* (>^t» L/t. t^L"4 4 OnmlCtolfADAB I TC<0RgtSi 

9 *TfcffiLW6»*JtWaitt CfttRUElKUV'T. 5 9 5 nm 

^♦^'^ KOttKft*)rC©EafcftfiLfc»S. DABITC It ^4- 
"** • K©aJtll«(6 I 5nm>«rRfc*la£A,£t»fc*?*V^ bL< 

<5)'/7?*<r • U T K4TttflLfc*»;^(A)li, t4n>U, KTtt 
atf:* »rf(B)BM^| T KjUttLfc^lC. *<0eatr5 3 5 nn.('j7^ 
?4l K4<&ttett*)Ttt«-r&&, 6 1 0nmlcfcMt«BttWt Lt 

■ «S 9 6nm(f4f x • * -, K©Ofiff^)TBK U ^4--t* • 

K©a*tt«(8 I 6 o m)<0 8 0KHJt©#l3fe*bfc^Lfc. 

8 0«a±O«itt bfc£Lfc. I- • >©BI2tt*ll6 2 9 did 

JtE(i )t(U)lcie«Lf:IS«ll > 5*»«OHH(2. 0nm)c«5J>«* 

tt»&a»DA b i tc**4-* x . u T Kftsoctoft &*r£fi«ftpm«* 

b/iiLWiC t*WaiCflrvLrv»ft # l/:DA0ITCit7*# u<t4>#* 

I*. tttt«4^*ICMLT % COCtli, DA B I TCj^^OffftlCJt->T htz 
*i?n4Wtt«(5X- J 0K)*<7A*u*^ b©(5 5K)i 0flHi»t 

tt«4*»«T«oam»CliDAB I TCOJt VXRWi9 8SDTA«. 
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ac fi«ie»ft o kts s n * * »naa * * d n a ? 

20-100** K&<omatR^*^ »^>7k*f K(MD0)iDA 

b i TC(*sjjett)«^a«r«v'T3-6*a«oB)i»Toai'6. conac* 

itfitt*-. ol oi*<oiSttT u T K*m^x«a-r&. coast* 
*i**?x,t+ Kit, natitstM v * -r-Kf$»r?ns*iewt*Bt-r *d 

NAtSnEWOffJ)CWLTfflffiriT*i. 

ID-45M^f KROiBfc* 9***Hff K(QO)t. *<0 3'-*tt 
t L< Ut-<Dfi£|T9 T 9 * 4? ■ U * KUi^tuati. COS 

- 1 owaaa^. 9 =^-u. *n**sti:* 7 tf^-c/wy? „ k 
EM iico»«)-ttEtt**LTi^. co^ttii'-f 7* 9 KEfcoaifT- 



8 £¥7-502992 (t4) 

CO«SRc$iCtt»4**^ bU<ttCO«dT»SRcaDl6. atc©» 

a99DNA©ffttt?iaecraKKtoArft. KttojR^o-r 
^-**«r»DNAj:oiaiiWE5iiC'wr9 ■» Kiuttu 2$fc* 9 

tt»^»<D«Ti:«DN AK'W 7*9 ■» KJKS£"f *. V zff -tt**iHW* 

Gfid#«< ti&Jt octmsn. *n* 9 *-*-*8&L/:Bn 

KLTV^<tl^^i*6SIS**9^-»'-«»jE*9^-tW/M7'9 » 

Kjeari. co^ja-cotwDN An, . y-t Ki^oamoxoiflta 

JX«£jtKO££fc*4 3 0 nmTBfiU 6 ] S n m(C SI* 4 $5fcttH 

»r*c t^T« *l^^)^o^x.wft^-t^J:c;^-DNAK^e*ott^o 

*• XEgf*ggfcftgtt-gSttEBgfc<*&g&gg>J:v»x ♦ *4--tf»<o 
US ■ 
*«ftS*(*4-*X ♦ K)*«-<D~a:ftJ?f*(7 *>* u*< 
I * 9 utf * Kl|»{a(0. 3 4 nro)Cfc->-C5)tt* llTi'i* V * * 9 w* * K 

(EW»^I I): 

S•-(Ti)-C-(^)-CACiCTCATC^CCACCCCCT^CC-J , 



KJUttrt \ xS SC(pll 7.0)*SaTtf 4 9 0 nm-CSftK-f6 

50K«Dx*^4-'-»»tbft9tft. coctn. 2 0:rja«jt««^«U4» 



E W R 

(ii) RWOSI*: RfeafeJLtffijeBB^«f**9J»? utf- Kica^< 
(m) EM©8 : I I 

(A) h-'X • 7 < ?f < 

(B) aOi^-f-HSOO, - KHri 2 5 2 8* 

(C) m : -9 > • ? 4 x^ 

(D) «:*V7# 

(£) 0:7/ 9 />ft«(H 
{ F ) Z I P : 9 2 l 3 0 

(A) »t*M;7o T f-.fyX9 

(B) 3 v t**-*- : I BM PCflS 

(C) *~*i>-? 4 fx*** : PC-DOS/MS-DOS 

(D) Meat la 6ile.it II. 0. fertfoo 11.15 
(n) ♦dJKO**-* : 

(A) mH£«? : PCT/U S 9 2 

(B) ttUB : 1 9 9 2^1 I 6 B 
(C) 

(A) US 07/7 90,2 6 2 

(B) m«IS : 19 9 2^1 |fl7B 
(»i> ^a±/W9A «« : 

(A) : y 4 't 9 4 St. 

<B) fi»6^: 34.163 



(C) tfH/Oa»n: HEL0005P 

<A> 01 9-792-3680 

(B) 7t»OC<}:6I 9- 7 9 2-8 477 

C2) EHsqioraw 

< I ) EH<0<ta : 

(a) sa : i ommi 

(B) il:\m 

(C) H*>tt:-*H 

(D) fd?oj;-:|iffltt 

(Ii) aeWOBCI : DNA (mmmic) 
(S) *W * ft*EF| : NO 

7^f«ya : NO 
(ft) KWOWffl: 

(A) nmt&mn : »Ut ttMlart 

(B) SfcGta : 1 0 

(D) ftOtHIB: /fc-f 3'<0T % 9 KOfc C *IC«5*&a J 

(«i) EH I : 

ATCCA7ACCT 10 

(2) EH&«52«tttB 
CO EHOHffl: 

(A) ft? : 1 omgM 
CD) 35:1*0 

(C) «©8:-*ffl 

(D) t^ov'-zflJBtt 

(ii) EHOflffl : DN A deoo.ic) 
(S) <*4 #.±9 < to rt-Efl : NO 
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(i») Tyf*VJ;NO 

(ii) EfKOflfc: 

(A) «m*atEf : *Ue ftitur. 

(B) t 

(d> cbo««8 : /it-rs'oT * * t K0fcc6cssaaaj 

(ti) EH:CH»^2: 

TC1CTKC1T I0 

C2) Efl5«530ttt8 
(i) EHO«»: 

(A) ft* : 2 0*afl 

(B) ffi:tttt 

(C) 
(D) 

Cii) EW©Hffl: DNA (icto.ic) 
(«) *W / A*EW : NO 

<;OT>*-fe>*:NO 
Ctl) EW:EWI><5 3: 

ATCGTACTCA ACCTATGCAT 2 0 

(2) EHC^OMff 

(i) EH©«»: 

(A) fid : 1 6ifl5« 

(B) 3!:ttt« 

(C) «Ott:-*JB 
(0) * o {?- : gffltt 

(ii) EW<0«O : DNA (»e.o.ie) 
(iS) *W<tf ^*EfJ; NO 



(h) ryf«yx.NO 

(ii) E«o!tm.- 

( A ) «ffl*a-fJ5«5:.i tc feilare 
(0) fffffcfiiS 

(D) DBOMfB : /tt-f* ft* o-/< > i o | (Tent led)T 3 "ov 

(ti) EH : EWfl«?< : 

1TCTCTCACT CCACCT |6 

(2) EW»5S*>W« 
(O E«0«ffl: 

(A) Ad : 30J82W 

(B) fi:K8t 

(C) «fltt:-*a 
CO) >*o^-:fl8tt 

(ii) E«O80:DNA (| e»o«ic) 
(ii) rtA-Efl : NO 

T^ftyj;NO 
(it) EflOflffi: 

(A) Wfflt«rjan : tiic f«.|«re 

(B) ffSttfl: I I 

(D) £6«0WfB: /it-f7A*ut< ^T5'«*?nfcT3i?i'*f KJ 
(i.) EflOttB: 

(A) tt©*2Tfe«J: .i, e Ntturt 
. (B) ffffttB: I 8 
CD) I8©WI8: /jt-.^A^nrOTJ^jnfcTMW^tKj 



ICCACCATAC TCCCACCTCC ACTCACACAT ]0 

(2) EHF^eomn 
(J) EJionnt: 

(A) ft? : 2 9*a&7t 

(B) re : tsfflt 

(C) «©t*:-*ffl 
(0) ^fo?-:fl«t)t 

(ii) EHOHffl : DN A («e»oiic) 
(ia) y ft*Eft : NO 

(W) T : NO 

(i») EH©«m: 

(A) «mt»fC^:.i.c Tetlure 

(B) ggttfl: I i 

(D) fc<o««: /ij.r7*^tOT?'c*an/:T>? u**kj 

(it) EW<D«fi: 

(A) tuat-ar «^ : . ite feilBr8 

(B) ^Stt* : ) 8 

(D) <&©W«: /it-T7/wti/*07:5^*j n/ ; TMl/:rf KJ 
(«i) EW:EH&«J6: 

CCCACTATCC TCCTCACTCT 1CACACCCT 19 

(2) EH*«57©WW 
( » ) E«S>« ft : 

(A) ft*: 2 9*8*1 

(B) K:t»fit 

(C) 



(D) h #o : fflffltt 
(ti> EflOBBlDNA d«awi() 
(S) <ft*CM:NO 

T'st*sx : NO 
(it) EW©»»: 

(A) «a<:»i-K^ : «i»c re.tore 

(B) 33(23 : I I 

<D) f&OtJItB : /aE-f7A>* Hr«f yT^*«nfcT> 9 l>*+ KJ 

(A) ttmtHTK*; : •■•€ fo.tore 

(B) RHttB : I 9 

(D) »OttfB : /tt-f7** u*4 >T»*A* hfcT> 9 KJ 
di) Efl:EW&«?7: 

1CCJCUT&C TCCCiCCCTC TGMCK7C 2! 

(2) EWB9BoW« 

(i) EH<D«B : 

(A) fi* : I 5**W 

(B) firttfflt 

(C) »<Ott:-*lfl 
(O) h *o >>- : flBtt 

(ii) EW©«tt: DNA (feiMic) 
(Si) *»4 < rt/vKH : NO 
{;») T^f*xi:NO 

(ii) EWOHB: 

(A) «a*»t!25 : ■!« retl«re 

(B) &attB:5 

(D) ffiottfB: /i£-f7/v* yci-<*&t\tiT * 9 i>tt KJ 
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(■») Efl:EK»<?8: 

ICCCTCTCiA CACTC || 

(2) 

(I) EH®«B: 

(A) JU : l 8«Sfl 

(B) »:f*0t 

(C) «Ott:-*a 

(D) h*oi;- : ja« 

(ii) Eft<D&tf : DNA (gtMMic) 
(•3) NO 

<ti) EHOWS: 

(A) »a*a-fi2*J : aitc rtaliri 

(B) fftttt*: I 3 

(D) /^-f7**ut^ >T*-<*3nfcT u** FJ 

Ol> EH:EH*<?9: 

CCTCCTC1TO ICTCTCTC || 

(2) Eflff?|0«>M* 
(J) EJlOWtt: 

(a) a* : i e«ra« 

(B) fi.-HTM 

<o moit:-*a 

(D) I- *e i>- : filBtt 
(ii) EflOBB : DNA Cieioiic) 
(3) ^*/vEW: NO 

(ir) 7>ttyj : NO 



<ii) EHOttB: 

(A) »«4:»-rie^ : »iic fettir* 

( b ) satan : i 

(D) ftOfJHB : /i£-fTtiM »ed-C?-<*3 flfcC * ? u** KJ 
CACJGACTCJ TCACC1CC IB 
(2) E*1R«? I i*HB« 

(•) KH^na-. 

(A) R£ : 2 4J82SM 

(B) 32:fSflt 

(c) « a©a : -*« 

(D) h * o if- : fltttt 
(ii) EH©«tt : DNA (ieio.ic) 

<5) -<*tfyft/vEH:NO 
(iO T/f«^:NO 
(it) KHofiD : 

(a) natarre*? = 

<B) tfffttfi : I 

(D) flBOnfS : /ii-rs'OG** K*»*©lfc0t5<*7** * 

v(F)***«Tti« led(TR)*Sl**» 

t&J 

di) EH: EM»S 1 1 : 

GG1GACTC1T GiCCAGGCCC UGC U 
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